Adeno-associated virus rep proteins produced in insect and mammalian expression systems: wild-type and dominant-negative mutant proteins bind to the viral replication origin.
The adeno-associated virus (AAV) rep gene proteins, Rep78 and Rep68, are required for replication of AAV DNA and bind to the AAV replication origin. An AAV genome having a Lys340 to His (K340H) mutation in the consensus purine nucleotide binding site of the rep gene protein exhibited a dominant-negative phenotype for DNA replication. We synthesized both wild-type and the K340H mutant Rep78 protein in a baculovirus expression system. Nuclear extracts of Sf9 cells containing these proteins were examined in gel mobility-shift assays with radiolabeled AAV terminal repeat DNA. Each protein bound specifically to the hairpin configuration of the AAV terminal repeat DNA to yield three shifted components. However the mobility of these components observed with the mutant Rep protein was slightly decreased compared to that with the wild-type Rep78. The addition of an antibody made against an oligopeptide from the carboxyl terminal region of the Rep78 protein generated novel shifted bands in the presence of either extract. Similar results were observed when the wild-type and mutant Rep proteins were expressed from an inducible expression system employing the human immunodeficiency virus type 1 transcription promoter in human 293 cells. These results suggest that the dominant-negative phenotype of the K340H mutation may be mediated by binding of the mutant protein to the AAV replication origin.